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Abstract:

Our analysis used the monthly data of the average sales price of commodity
houses and stock turnover in the Shenzhen Stock Exchange from January
2016 to December 2020. We selected this data to establish a Vector
Autoregression (VAR) model using the Granger causality test to investigate
the correlation between the stock market and the real estate market. We found
that there is a significant positive correlation between the stock market and
the real estate market. We also found that the real estate market price is the
one-way Granger cause for the stock market turnover, and that changes in the
real estate market price have a significant role in forecasting changes in stock
market turnover. Therefore, the linkage between the two markets should be
considered in macro regulations, and the impact on one of the markets should
be considered when regulating the other.
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Introduction

A

s an important part of China’s major economic system, both the stock market and the real
estate market play a vital role in stimulating economic growth. With the reform of the
securities market and the continuous expansion of the market scale, constant improvements have been
made in the market systems and institutions. As of November 2020, there have been over 4,100 listed
companies in the A-share market in both markets, with a total market value exceeding RMB76 trillion.
Over the past three decades, China’s securities market has vigorously supported the reform of stateowned listed companies and the development of new companies, offering inexhaustible impetus for
China’s economic development and providing RMB16 trillion of available funds to more than 4,000
listed companies.① The real estate market, on the other hand, has been an important driving force in
supporting China’s economic growth and a key driver of investment and consumption. Except for
a low of two percent in 2015, real estate investments have accounted for over 10 percent of GDP for
20 years since 2000② and have become one of the core engines of China’s economic growth. There
have been over 100 real estate sectors since the housing reform. China’s economic strength continues
to grow in the world, recently reaching the second. Therefore, the real estate industry provides a
stable force for the “new normal” of China’s economy (Jiang & Chen, 2020; Qi & Liu, 2020). Clearly,
the stock market and the real estate market have important impacts on China’s economy. Is there a
correlation between the two markets? Is this correlation significant? Does the stock market affect the
real estate market, or does the real estate market affect the stock market?
Research on the correlation between the real estate market and the stock market has attracted the
attention of many economists and sociologists at home and abroad. Some scholars hold that there is
no significant correlation between the stock market and the real estate market (Chen & Zheng, 2020).
Other scholars argue that there is a causal relationship between the real estate market and the stock
market, in that the stock market dominates the real estate market (Liu et al., 2020) or the real estate
market dominates the stock market (Huang et al., 2018).
In order to examine the correlation between the real estate market and the stock market, we
selected the monthly data of stock turnover and the average sales prices of commodity houses on
the main boards; the Small and Medium-sized Enterprise Board (SMEB), the Growth Enterprise
Market (GEM), and their combined totals in the Shenzhen Stock Exchange (SZSE) from 2016 to 2020
as samples, and conducted an empirical analysis using the VAR model, Granger causality test, and
impulse response and variance decomposition. We found that the real estate market has a significant
positive correlation with the stock market. Conversely, there is no such positive correlation between
the two markets. An in-depth analysis revealed that the lagging real estate market price has a great

① Data Source: http://www.sse.com.cn/, and http://www.szse.cn/.
② Data Source: http://www.stats.gov.cn/.
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impact on the current real estate market price and stock turnover.
There are two major innovations in this study. First, we analyzed the household asset allocation
of individual investors from the perspectives of the wealth effect and household asset allocation
theory, discussed their different decisions when investing in stocks and real estate, and then explored
the correlation between the stock market and the real estate market. Second, the research data were
selected from the stock turnover on the main board, SMEB, GEM, and their sum in the SZSE as
the stock turnover could better reflect the aggregation of funds than the Shanghai Composite Index
or the SZSE index. There were, however, two deficiencies in the data we selected. First, missing
data of the average sales price of commodity houses for January each year were calculated based on
the growth rate of the current year, which may have errors, and second, there was a big difference
between first-tier cities and non-first-tier cities in housing prices due to the clear regional inclinations
of the various local housing markets, which may lead to some uncertainties.
The following sections of the paper include the literature review; our theoretical analysis and
hypotheses, our discussion of the data, the model, and the empirical results; the practical applications
of our findings; and our conclusions and suggestions.

Literature Review
Many domestic and foreign scholars have examined the correlation between the stock market and
the real estate market but have come to different conclusions.
Some scholars argue that there is no significant correlation between the stock market and the real
estate market. Apostolos Kiohos et al. (2017) investigated the linkage between the real estate market
and the stock market in China from 2003－2008 using the VAR model and concluded that there is no
significant correlation between them. Nicholas & Scherbina (2013) conducted an in-depth analysis of
the correlation between the real estate market and the stock market in the US after the Great Recession
and found that there is an uncertain correlation between the two markets. Chen & Zheng (2020) built a
financial dynamic computable general equilibrium (CGE) model to empirically study the volume-price
interaction between the real estate market and the stock market, and the results showed that the study
of the correlation between the housing market and the stock market is generally consistent with the
classical correlation theory in terms of the price, but to an overall weaker extent. Zhang et al. (2020)
observed the dynamic impact relationship between the RMB exchange rate, housing prices, and stock
prices using the ternary generalized auto regressive conditional heteroskedasticity (GARCH) and
BEKK time-series models and found that there is an insignificant correlation between housing prices
and stock prices.
Some scholars believe that there is a significant positive correlation between the stock market
and the real estate market. Gounopoulos et al. (2019) used Greek’s quarterly data from 1997－2015 to
observe the dynamic correlation between the stock market and the real estate market and found that
the stock market is a one-way Granger cause of the real estate market in the short run. Lu & Dong (2017)
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collected the SSE index and real estate price index from 2005－2015 and conducted the empirical
analysis; the results showed that stock price is the Granger cause of real estate price, which helps
explain the future changes of real estate prices. Based on the analysis using the TVP-VAR method,
Liu et al. (2020) explored the relationship between credit, housing prices, stock prices, and GDP, and
concluded that a positive shock to housing prices could raise stock prices, and a positive shock to stock
prices can also raise house prices. Based on the empirical analysis of weekly data during 1998－2013,
Li et al. (2014) studied the fluctuations between housing prices and stock prices and found a long-term
positive correlation between the two markets.
Some other scholars argue that there is a significant negative correlation between the real estate
market and the stock market, meaning that the real estate market has negative impacts on the stock
market. Li et al. (2015) studied the relationship between the US housing market and the stock market
and found that the two markets had a high negative correlation from 1998－2002. Jiang & Chen (2020)
conducted a study using the DCC-GARCH model and concluded that there was a negative correlation
between the two markets from 2014－2017. Liu & Xie (2016) found a negative correlation between the
stock market and the real estate market in China through an empirical study. Zhang & Jiang (2014)
studied the correlation between the two markets in different countries and at different times through
theoretical and empirical studies and found that there was a negative correlation between the stock
market and the housing market in developed countries.
Through the above literature review, it is clear that scholars have different research conclusions on
the exact correlation between the stock market and the real estate market. In studying the correlation
between two markets, most scholars used the price index and the Shanghai Composite Index, while
few scholars studied the stock turnover. From this perspective, we selected the average sales price of
commodity houses in the real estate market and the stock turnover in the stock market as research
data and used the time-series analytical method to investigate the correlation between the two markets
by building a VAR model. Therefore, this study is an important supplement and improvement to the
existing literature.

Stock Market and Real Estate Market: Theoretical Analysis and Hypotheses
In the stock market and the real estate market, stocks and real estate have become hot investment
products. Theoretically, there is a certain correlation between the two markets. In this study, the
correlation between the two markets was analyzed in terms of the wealth effect and household asset
allocation theory, the effect of lag lengths, and the substitution correlation, and three hypotheses are
proposed accordingly.
Wealth Effect and Household Asset Allocation Theory
According to the wealth effect theory working on housing prices and consumption, real estate
assets are an important part of household wealth; an increase in housing prices implies an increase in
20
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household wealth, which in turn boosts the consumption of residents (Ando & Modigliani, 1963).
Ludwig & Slok (2002) classified the wealth effect into realized and unrealized wealth effects. The
realized wealth effect means that the appreciation of real estate assets promotes the increase of rental
income, transfer income, and residential mortgage income; the unrealized wealth effect means that
although the rise in housing prices does not directly affect people’s real disposable income, the current
rise in the housing prices foreshadows a future rise in the housing price and creates the expectation of
future wealth. At the same time, household asset allocations are closely linked to wealth levels. The
wealth growth affects not only the stock market participation behavior of households (breadth) but
also the proportion of household holdings (depth). Both direct and indirect household participation in
the stock market increases significantly as wealth grows (Xu & Tan, 2016). According to the wealth
effect and household asset allocation theory, the rise in housing prices promotes wealth growth,
and the wealth growth contributes to residents’ investment in the stock market. Based on the above
findings, the first hypothesis of this study is proposed as follows:
H1: The rise in housing prices could promote the increase in stock turnover.
The Effect of Lags
To address the contemporaneous and lagged effects of the real estate market on the stock market,
Huang, Wang & Xie (2018) established a TVP-VAR model for empirical analysis and concluded that
contemporaneous housing prices have a time-varying effect on stock prices; during the period from 2009
to 2013 when the stock market fluctuations were stable, contemporaneous housing price had a significant
impact on stock prices, but stock market surges and crashes could greatly weaken the significant impact
of housing price fluctuations on stock prices; the fluctuations of lagged housing prices had a lasting
impact on stock prices, which could last for one quarter; since February 2009, lagged housing prices
have promoted contemporaneous stock prices. Gao & Li (2011) used the time-domain analysis to
study the fluctuation relationships between the real estate market and the stock market in China and
found that the correlation between the housing market and the stock market has a lag effect, which
is manifested in the fact that it takes some time for the effect of the housing price fluctuation to be
reflected in the stock market. From January 1999 to April 2005, the lag between the real estate market
and the Shanghai and Shenzhen stock markets was one month, and the lag between the real estate
market and stock price fluctuations in Shenzhen real estate stock markets was three months and two
months, respectively. From May 2005 to January 2008, the lag between the real estate market and the
Shanghai and Shenzhen stock markets was one month, and the lag between the real estate market and
stock price fluctuations in the Shenzhen real estate stock markets was two months and three months,
respectively. This shows that the capital flow between the real estate market and the stock market
needs a period of transformation, which is about two months. Based on the above findings, the second
hypothesis of this study is proposed as follows:
H2: Housing prices in the lagged period have a significant effect on stock turnover in the current
period.
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Substitution Correlation
Money flow is a standard technical index which reflects the current excess demand or supply
of stock in the market. Money inflows represent excess demand for a stock, and money outflows
represent an excess supply of stock. If there is a continuous excess demand and supply of funds, there
will be a continuous net inflow and outflow of funds, causing stocks to rise and fall; in other words,
money flow is correlated with stock returns (He, Liu & Xu, 2011). James & Richard (2001) conducted
an empirical analysis using data from the New York Stock Exchange (NYSE) and found that money
flow had a predictive effect on stock returns and concluded that money flow had a positive correlation
not only with stock returns in the same period but also with stock returns in the future. Thus, an
increase in stock returns will promote the money inflow. Individual investors have limited investment
funds, so they must make trade-offs when choosing investment products such as real estate and
stocks. The rise in stock yields drives investors to put more money into stocks and less into real estate,
and holding houses means holding fewer stocks. Based on the above findings, the third hypothesis of
this study is proposed as follows:
H3: There is an inverse substitution correlation between the real estate market and the stock
market.

Data, Model, and Empirical Results
Data Selection and Description
The development of the stock market is measured by stock turnover. The stock turnover is one
of the most important indexes for observing, analyzing, and studying the economic situation and
economic cycles of different countries and regions. From 2010 to 2020, the Shenzhen and Shanghai
stock markets had slightly different volatility, yet the overall trend was that there was a strong
correlation between the Shanghai and Shenzhen stock markets in terms of volatility trends. The
Shanghai Stock Exchange provides services mainly to traditional central and state-owned enterprises,
which are the backbone of the national economy; its financing funds are mostly controlled by the
state, being macro-regulatory in nature. In contrast, the Shenzhen Stock Exchange renders services
mainly to high-tech SMEs and entrepreneurs, with the aim of fully supporting the growth of SMEs
and promoting the implementation of innovation strategies. China officially launched the Small and
Medium-sized Enterprise Board (SMEB) in June 2004 and launched the GEM board ChiNext in
2009. Thus, a multi-level capital market system structure has been basically established.
Therefore, we selected the stock turnover in the Shenzhen Stock Exchange, which represents a
more multi-level capital market, for our research data. In this study, monthly stock turnover shows
the development of the stock market, and the main board (main), SMEB (small), GEM (growth), and
the three combined boards (sum) in the Shenzhen Stock Exchange were selected, respectively. The
22
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data sources are from the monthly statistical reports on the website of the Shenzhen Stock Exchange.
Due to the uncertainty and volatility of the stock market and the large volume base, we took the
logarithm of all the data of Shenzhen stock turnovers during the data processing, which not only
makes the data smooth but also eliminates the heteroskedasticity of test data while converting it into
a linear trend.
Averaging the sales price of commodity houses (ASPH) denotes real estate development and
growth. The monthly data from January 2016 to December 2020 was selected for this study, with a
total of 60 observations. As for the real estate market, the average sales price of commodity houses
was selected. Average Sales Price of Commodity Houses = Commodity House Sales / Commodity
House Sales Area. The data provided a powerful symbol for real estate market prices, and the data
sources were from the State Statistics Bureau. We also used the logarithm to process the data so that
the data maintains a linear relationship with the stock turnover.
Model and Research Methods
Many domestic and foreign scholars determine and analyze the correlation between the stock
market and the real estate market using the VAR and the Granger causality test. For the VAR model,
its advantage is that all variables are treated as endogenous variables, so the increased uncertainty
of the equation model due to subjective judgment errors is simplified. The principle and practical
implications of the proposed method are briefly introduced below.
VAR model.
In the VAL each endogenous variable in the system is considered as a function of the range values
of all endogenous variables in the system. It is set to forecast indexes related to the time series system
and to explain the changes in various indexes of economic variables caused by economic shocks.
VAR Model: yt= µ + Γ1 yt −1 +…+ Γ p yt − p + ε t (1)
In Eq. (1), εt denotes an unautocorrelated interference term quantity, with a zero mean and a
contemporaneous covariance matrix
Eq. (1) can also be written as:

E ε t ε t ’  = Ω . This system of equations is the VAR.

Γ ( L ) yt =
µ + ε t (2)

In Eq. (2), Γ(L) denotes the polynomial matrix of the lag operator. The single equation is:
p

ymt = µm + ∑ ( Γ j )

p

y1,t − j + ∑ ( Γ j )

m1
=j 1 =j 1

p

y2,t − j +…+ ∑ ( Γ j )

m2
=j 1

mM

yM ,t − j + ε mt

(3)

In Eq. (3), ( Γ j )ml is the (m, l)-th element of Γ j .
VAR has been used mainly in macroeconomics. At its beginning, some researchers (e.g., Sims,
1980; Litterman, 1979 & 1986) held that VAR could be used for forecasting. It may be argued that a
VAR is a reduced form of an overfitted simultaneous equation model as long as μ contains current
observations of the (truly) significant exogenous variable that really matters. Overfitting results
from the fact that it may contain more lags than the proper original model. In addition, one of the
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advantages of the VAR is that it sidesteps decisions about which variables should be exogenous; it has
only lagged (prior) variables on the right, all of which are endogenous.
Granger causality test.
The causality test mainly studies and analyzes the causality of variables under the time series.
Under the time series, Granger examines the causality between the economic variables X and Y: If
X is more predictable than Y, then X helps explain future changes in Y, and the X Granger causes Y.
X depends primarily on the current time horizon Y, and X can explain the historical situation. The
scientific degree of serial interpretation can be further enhanced by the inclusion of the lagged value
of X. If X promotes the forecasting result of Y or there is an obvious coefficient statistical correlation
between X and Y, X can be determined as the Granger cause of Y. The regression model for the
Granger causality test is shown below:
m

m

Yt =
β 0 + ∑ βiYt −i + ∑ α i X t −i + µt
=i 1 =i 1

m

(4)

m

Xt =
δ 0 + ∑ δ iYt −i + ∑ λiYt −i +ν t
=i 1 =i 1

(5)

There are four possible test results:
a. X has a unidirectional action on Y, manifested by the fact that the parameters preceding each
lagged term of X in Eq. (4) are not zero, while all parameters preceding each lagged term of X in Eq. (5)
are zero.
b. Y has a unidirectional action on X, manifested by the fact that the parameters preceding each
lagged term of Y in Eq. (5) are not zero, while all parameters preceding each lagged term of X in Eq. (4)
are zero.
c. There is an obvious two-way effect relationship between X and Y, manifested by the fact that all
parameters preceding the lagged term of Eq. (4) are not zero, and all parameters preceding the lagged
term of Y in Eq. (5) are non-zero.
d. X and Y are independent of each other, indicating that all parameters preceding the lagged term
of X in Eq. (4-4) are zero, and all parameters preceding the lagged term of Y in Eq. (4-5) are also zero.
With the help of a constrained F test, the Granger Causality test can successfully obtain relevant
research results. For example, assuming that X is not the Granger cause of Y, that is, all parameters
preceding the lagged term of X in Eq. (4) are not zero, the regression analysis is carried out from two
perspectives with and without the lagged term of X, followed by the calculation of the F-statistic. The
detailed results are shown below:
F=

( RSS R –/ RSSU ) m
(6)
RSSU / ( n − k )

where, n denotes the sample size, M denotes the number of lagged terms, and k denotes the
number of parameters to be estimated.
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If the F-value is higher than the critical value at a significance level α, the original hypothesis
cannot work, and thus the Granger cause of Y is determined to be X.
Impulse response function.
The impulse response function describes the reflection of the endogenous variable to the error
variance size and shows the change path of the sequence after it is affected by random perturbation. It
also helps to keep track of the effects of all variables.
In some specific cases, it is possible to add a constant equation other than the prescribed one to
any VAR, and the corresponding model can be built. The model is shown below:
yt= µ + Γyt −1 +ν t (7)

where, if none of the characteristic roots of Γ is higher than 1, then the system has the required
stability. If the system of equations can maintain dynamic stability, an equilibrium result will be
obtained. Equation (8) can be obtained by iterating and combining with the lag operator:
yt= µ + Γ ( L ) yt +ν t (8)

According to the stability condition, there are:
y=
 I − Γ ( L ) 
t
=

−1

( µ +ν t )

∞

−1
( I − Γ ) µ + ∑ Γiν t −i
i =0

∞

= y + ∑ Γiν t −i
i =0

= y +ν t + Γν t −1 + Γ 2ν t − 2 +… (9)

The coefficient of the power of Γ is the multiplier in the system of equations. If the time of v is
zero, it causes y to achieve its desired equilibrium. In order to make a change to any U, a single pulse
needs to be injected into the system. As shown before, a second return to the previous equilibrium
state will be made after ymt.
Variance Decomposition.
The purpose of variance decomposition is to attribute the variance of a variable. If there are two
variables (x and y) in a VAR system, then after performing variance decomposition, it is clear how
much of the variance of t and x at a given time is caused by x and by y; similarly, it is clear how much
of the variance of y is caused by y and by x. Its main idea is to decompose the changes of the (m)
endogenous dependent variables into m parts according to the components of each element to identify
the effect of each innovation point on the variation of each endogenous variable in the model.
Empirical Analysis
Combining the VAR model with the Granger causality test and impulse effect analysis, we delved
into the correlations between the real estate market and the stock market. All measurement operations
were performed on Eviews9.
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Stationarity test of each variable (ADF test).
Data on time series are prone to pseudo-regression. To avoid pseudo-regression, the data are first
tested for stationarity. Due to the great fluctuations and large values of the stock turnover, logarithmic
sequence processing can not only eliminate heteroscedasticity, but also effectively reduce the order of
magnitude, alleviate the data volatility, and make it easier to achieve stationarity. The variables after
taking logarithms are denoted as Ln(main), Ln(small), Ln(growth), Ln(sum) and Ln(asph). The ADF
test was used in this study to conduct the corresponding unit root tests on the processed data. The
relevant results are detailed in Table 1.
Table 1 Sequence Unit Root Test
Variable

Test Form(c,t,k)

ADF Value

P Value

1% Threshold

5% Threshold

Result

Ln(main)

(c,t,1)

-5.077

0.000

-4.124

-3.489

Stationary

Ln(small)

(c,t,0)

-4.096

0.010

-4.121

-3.488

Stationary

Ln(growth)

(c,t,0)

-4.482

0.004

-4.121

-3.488

Stationary

Ln(sum)

(c,t,0)

-4.614

0.002

-4.121

-3.488

Stationary

Ln(asph)

(c,t,0)

-3.996

0.014

-4.121

-3.488

Stationary

Note: In the test form (c,t,k), c, t and k represent the constant term, time trend and lag order of the unit root test model,
respectively. The inclusion of the intercept term and the time trend term is determined by the significance of the
coefficients of the unit root equation; the lag order is determined by the AIC and SC information criteria.

According to Table 1, the ADF statistics of the stock turnover of the main board, SMEB, GEM
and their sum in the Shenzhen Stock Exchange are smaller than the critical value at the five percent
significance level, indicating the null hypothesis that there is at least one unit root is rejected and
the sequences Ln(main), Ln(small), Ln(growth), and Ln(sum) denote stationary time series. The
ADF statistic of the average sales price of commodity houses is also smaller than the critical value
at the five percent significance level, indicating that the null hypothesis is rejected, and the sequence
Ln(asph) is a stationary time series.
Granger causality test.
In most cases, the Granger causality test is often chosen in studies on the correlations of model
variables. The Granger causality test was conducted on the correlation between the stock turnover
of the main board, SMEB, GEM, and their sum in the Shenzhen Stock Exchange, and the results are
shown in Table 2.
Table 2 Granger Causality Test of Variables
Null Hypothesis
Ln(main) is not the Granger cause of Ln(asph)

F

P Value

0.1830

0.6705

Null hypothesis not rejected

Result at the 5% Confidence Level

Ln(asph) is not the Granger cause of Ln(main)

1.7355

0.1931

Null hypothesis not rejected

Ln(small) is not the Granger cause of Ln(asph)

1.6944

0.1983

Null hypothesis not rejected

Ln(asph) is not the Granger cause of Ln(small)

6.6194

0.0128

Null hypothesis rejected

Ln(growth) is not the Granger cause of Ln(asph)

1.7924

0.1861

Null hypothesis not rejected

Ln(asph) is not the Granger cause of Ln(growth)

16.7578

0.0001

Null hypothesis rejected
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Null Hypothesis

F

P Value

Result at the 5% Confidence Level

Ln(sum) is not the Granger cause of Ln(asph)

1.1091

0.2968

Null hypothesis not rejected

Ln(asph) is not the Granger cause of Ln(sum)

8.3680

0.0054

Null hypothesis rejected

Table 2 indicates that the average sales price of commodity houses can affect the SZSE stock
turnover. At the 5 percent significance level, the average sales price of commodity houses is the
Granger cause of stock turnover of the SMEB, GEM, and their sum in the SZSE, not the Granger
cause of stock turnover of the main board in the SZSE. The stock turnover of the main board, SMEB,
GEM and their sum in the SZSE is not the Granger cause of the average sales price of commodity
houses, i.e., at the 5 percent significance level, the SZSE stock turnover has no significant effect on
the average sales price of commodity houses.
In summary, the average sales price of commodity houses is the Granger cause of the stock
turnover of the SMEB, GEM, and their sum in the SZSE, and the change in the average sales
price of commodity houses has a significant effect on forecasting the stock turnover of the SMEB
and GEM in the SZSE; yet the change in the SZSE stock turnover does not have a significant
effect on forecasting the change in the average sales price of commodity houses. Therefore, the
Granger causality test has verified H1: the rise in housing prices can promote the increase in stock
turnover.
Empirical result.
The lag order is of great concern in the study of our VAR model. The choice of lag order p needs
both sufficient freedom and enough time lag. In the specific research process of our VAR model, it
was often necessary to consider the information criteria such as SC and AIC in order to determine
the lag order through these two values. Generally speaking, the smaller the SC and AIC are, the
easier it is to determine the lag order in our VAR model. After the lag order of our VAR model was
determined, a model lag could be established to obtain the stationarity of the VAR model.
Optimal lag order of our VAR model.
Table 3 List of Information Criteria
Lag

Logarithmic Likelihood

LR Criteria

FPE Criteria

AIC Criteria

SC Criteria

HQ Criteria

0

155.5908

NA

2.88e-09

-5.476029

-5.293544

-5.405461

1

269.1839

202.402*

1.15e-1*

-8.69759*

-7.60268*

-8.27418*

2

290.6581

34.35868

1.34e-10

-8.569385

-6.562052

-7.793133

3

304.0747

19.02725

2.17e-10

-8.148172

-5.228415

-7.019078

4

324.6060

25.38415

2.87e-10

-7.985674

-4.153492

-6.503738

5

335.4514

11.43690

5.89e-10

-7.470959

-2.726353

-5.636182

Note: * indicates that the data best conforms to the information criteria.

The optimal lag order of the VAR model is determined based on information criteria such as
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LR, FPE, AIC, SC, and HQ. The smaller the values, the better the model. According to Table 3, the
optimal lag order of our VAR model is 1; that is, the model is VAR (1).
The output result of the VAR model.
Table 4 Output Result of the Model
Ln(main)

Ln(small)

Ln(growth)

Ln(sum)

Ln(asph)

Ln(main (-1))

0.1493
(0.2858)
[0.5225]

-0.3636*
(0.2546)
[-1.4280]

-0.0789
(0.2431)
[-0.3246]

-0.1789
(0.2575)
[-0.6947]

-0.0273
(0.0332)
[-0.8239]

Ln(small (-1))

0.2951
(0.3939)
[0.749]

1.1414**
(0.3510)
[3.2516]

0.567298**
(0.33511)
[1.6928]

0.7655**
(0.3550)
[2.1561]

0.051477
(0.04583)
[1.12333]

Ln(growth (-1))

-0.3778
(0.3190)
[-1.184]

-0.3378
(0.2842)
[-1.1883]

0.4244*
(0.2713)
[ 1.5640]

-0.0400
(0.2875)
[-0.1391]

0.0163
(0.0371)
[0.4405]

Ln(sum (-1))

0.30549
(0.5844)
[0.5226]

-0.0067
(0.5207)
[-0.0129]

-0.4449
(0.4971)
[-0.8949]

-0.0793
(0.5267)
[-0.1507]

-0.0240
(0.0679)
[-0.3530]

Ln(asph (-1))

0.7709
(0.7707)
[1.0002]

1.3444**
(0.6867)
[1.9576]

2.1334**
(0.6555)
[3.2541]

0.9422*
(0.6946)
[1.3565]

0.8291**
(0.0896)
[9.2489]

C

4.2283**
(1.2034)
[3.5135]

4.2599**
(1.0723)
[3.97265]

4.4362**
(1.0236)
[4.3339]

5.0802**
(1.0845)
[ 4.6841]

-0.1227
(0.1399)
[-0.8770]

R-squared

0.263757

0.644589

0.798340

0.593377

0.907067

Adj.R-squared

0.194300

0.611059

0.779316

0.555016

0.898299

Note: The value in () represents the standard deviation, The value in [] represents t-statistic, and **, * represent being at
the 5% and 10% significance levels, respectively. The same hereinafter.

The coefficients of Ln(asph (-1)) and Ln(main), Ln(small), Ln(growth), Ln(sum), and Ln(asph) are
0.77, 1.34, 2.13, 0.94, and 0.83, respectively, which are all positive. The t-values corresponding to the
coefficients are 1.00, 1.96, 3.25, 1.36, and 9.25, respectively, in which the coefficients corresponding
to t-values of 1.96, 3.25, 1.36, and 9.25 are significant. The results show that the average sales price
of commodity houses in the previous period has a significant positive effect on SMEB and GEM
stock turnover and the average sales price of commodity houses in the current period in the SZSE.
The output of the model rejects H3: there is an inverse substitution correlation between the real estate
market and the stock market. In mature capital markets, there are negative changes between the two
markets; in China’s current capital market, however, the substitution effect of this negative relationship
does not yet exist.
In order to investigate the impact of different lags of the main board, SMEB and GEM stock
turnover, and the average sales price of commodity houses on each current index, VAR(1), VAR(2)
and VAR(3) data are set in this study for observing the impact of the lagged indexes on the current
indexes.
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Table 5 Output Results of the Model with a Lag of One Period

R-squared

Ln(main)
0.2308
(0.2379)
[0.9699]
0.4151*
(0.3179)
[1.3058]
-0.2658
(0.2347)
[-1.1326]
0.6646
(0.7384)
[0.9001]
4.4970**
(1.0807)
[4.1609]
0.259962

Ln(small)
-0.3654**
(0.2114)
[-1.7282]
1.1388**
(0.2825)
[4.0304]
-0.3402*
(0.2085)
[-1.6313]
1.3468**
(0.6562)
[2.0521]
4.2540**
(0.9605)
[4.4288]
0.644588

Ln(growth)
-0.1975
(0.2033)
[-0.9713]
0.3924*
(0.2717)
[1.4441]
0.2612*
(0.2006)
[ 1.3022]
2.2882**
(0.6312)
[3.6252]
4.0449**
(0.9238)
[4.3785]
0.795293

Ln(asph)
-0.0337
(0.0276)
[-1.2226]
0.0420
(0.0369)
[1.1385]
0.0075
(0.0272)
[ 0.2767]
0.8375**
(0.0857)
[9.7647]
-0.1438
(0.1255)
[-1.1462]
0.906848

Adj. R-squared

0.205145

0.618261

0.780130

0.899948

Ln(main(-1))
Ln(small(-1))
Ln(growth(-1))
Ln(asph (-1))
C

The coefficients of Ln(asph (-1)) and Ln(main), Ln(small) and Ln(growth) are 0.66, 1.34 and 2.28,
respectively, which are positive at the five percent significance level. The t-values corresponding to
the coefficients are 0.90, 2.05 and 3.62, respectively, in which the coefficients corresponding to t-values
of 2.05 and 3.62 are significant. This indicates that the average sales price of commodity houses in the
previous period has a significant positive effect on the SMEB and GEM stock turnover of the SZSE
in the current period.
Table 6 Output Results of the Model with a Lag of Two Periods

R-squared

Ln(main)
-0.6359**
(0.3243)
[-1.9609]
0.3669
(0.5117)
[0.7169]
0.1303
(0.3202)
[0.4071]
-0.4744
(1.2879)
[-0.3683]
5.0577**
(1.2926)
[3.9127]
0.347891

Ln(small)
-0.5288**
(0.2882)
[-1.8351]
0.3401
(0.4547)
[0.7480]
0.0544
(0.2845)
[0.1912]
1.0966
(1.1445)
[0.9581]
5.0495**
(1.1486)
[4.3959]
0.680171

Ln(growth)
-0.4284*
(0.2767)
[-1.5480]
0.6902*
(0.4367)
[1.5804]
-0.2759
(0.2733)
[-1.0097]
2.1271**
(1.0991)
[1.9351]
4.6213**
(1.1031)
[4.1891]
0.814898

Ln(asph)
0.0040
(0.0398)
[0.1012]
-0.0191
(0.0628)
[-0.3040]
0.0040
(0.0393)
[0.1028]
0.1095
(0.1582)
[0.6918]
-0.0859
(0.1588)
[-0.5408]
0.906248

Adj. R-squared

0.241425

0.627954

0.784677

0.890942

Ln(main(-2))
Ln(small(-2))
Ln(growth(-2))
Ln(asph(-2))
C

Note: To save space, the table only retains the results of the current lag period, same as below.

The coefficients of Ln(main(-2)) and Ln(main), Ln(small) and Ln(growth) are -0.47, 1.09 and
2.12, respectively, at the 5 percent significance level, where 1.09 and 2.12 are positive and -0.47 is
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negative. The t-values corresponding to the coefficients are -0.36, 0.95, and 1.93, respectively, where
the coefficient corresponding to t-values of 1.93 is significant. This indicates that the average sales
price of commodity houses in the last two periods had a significant positive effect on the GEM stock
turnover of the SZSE in the current period.
Table 7 Output Results of the Model with Lags of Three Periods

R-squared

Ln(main)
-0.1822
(0.3313)
[-0.5499]
0.8602*
(0.5496)
[1.5651]
-0.5422*
(0.3804)
[-1.4253]
0.2477
(1.4551)
[0.1702]
5.0004**
(1.5280)
[3.2724]
0.428870

Ln(small)
-0.2118
(0.2930)
[-0.7229]
0.6629*
(0.4860)
[1.3639]
-0.3483
(0.3364)
[-1.0355]
0.05873
(1.2869)
[0.0456]
5.0122**
(1.3513)
[3.7090]
0.726642

Ln(growth)
-0.1374
(0.2896)
[-0.4747]
0.3845
(0.4804)
[0.8005]
-0.3483
(0.3364)
[-1.0355]
-0.2076
(1.2719)
[-0.1632]
4.9706**
(1.3356)
[3.7216]
0.832177

Ln(asph)
-0.0718
(0.0422)
[-1.7011]
0.09960*
(0.0701)
[1.4208]
-0.0379
(0.0485)
[-0.7819]
0.1016
(0.1856)
[0.5477]
0.0491
(0.1949)
[0.2520]
0.910499

Adj. R-squared

0.273108

0.652090

0.786407

0.886089

Ln(main(-3))
Ln(small (-3))
Ln(growth (-3))
Ln(asph(-3))
C

The coefficients of Ln(asph(-3)) and Ln(main), Ln(small), and Ln(growth) are 0.24, 0.05, and
-0.20, respectively, at the 5 percent significance level, where 0.24 and 0.05 are positive, and -0.20
is negative. The t-values corresponding to the coefficients are 0.17, 0.04, and -0.16, respectively,
where the corresponding coefficients are not significant. This indicates that the average sales price
of commodity houses in the last three periods has no
significant effect on the main board, SMEB and GEM
Inverse Roots of AR Characteristic Polynomial
stock turnover of the SZSE in the current period.
1.5
In summary, regarding the correlation between the
1.0
average sales price of commodity houses and the main
board, SMEB and GEM in the SZSE, this study shows
0.5
that the average sales price of commodity houses with
0.0
one period lag has a significant positive correlation
with SMEB and GEM, and the average sales price of
-0.5
commodity houses with two periods lag has a significant
positive relationship with GEM.
-1.0
Determination of the VAR model stability.
The VAR model for Ln(main), Ln(small), Ln(growth), -1.5-1.5 -1.0 -0.5 0.0 0.5 1.0 1.5
Ln(sum) and Ln(asph) based on the AIC information
criterion and SC information criterion are VAR (1). The Fig.1 VAR (1) Model Unit Circle Stability Test
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unit root distribution of the F matrix of the VAR model is examined when lagged to order 1, from
which the model stability is determined. Figure 1 indicates all the unit roots fall within the unit circle,
so the VAR (1) model is stable.

Model Applications
Impulse Response
In order to further examine and analyze the dynamic relationship between the real estate market
and the stock market, we used the impulse response function based on the established VAR model
for exploring the response patterns of Ln(main), Ln(small), Ln(growth) and Ln(sum) under the shock
of Ln(asph). Figure 2 shows the result of the impulse response function, where the horizontal axis
represents the number of lags, and the vertical axis represents the degree of shock response.
Response of LOGMAIN to Cholesky
One S. D. LOGASPH Innovation

Response of LOGGROWTH to Cholesky
One S. D. LOGASPH Innovation

Response of LOGSMALL to Cholesky
One S. D. LOGASPH Innovation

Response of LOGSUM to Cholesky
One S. D. LOGASPH Innovation

Fig.2 Results of Impulse Response Function

Fig. 2 shows that when Ln(asph) is changed, Ln(main), Ln(small), Ln(growth), and Ln(sum) first
presents an upward positive shock effect after being shocked by their changes, then reaches a peak
at the lag of 1 period where the shock effect is obvious, finally, the shock effect decreases in each
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period and gradually returns to 0. This indicates that Ln(asph) has an overall positive shock effect on
Ln(main), Ln(small), Ln(growth), and Ln(sum) after being shocked by external conditions and there
is a certain positive correlation. The result of the impulse response proves H2: housing prices in the
lagged period have a significant effect on stock volume in the current period.
Variance Decomposition
In order to clearly investigate the contribution of the shocks of an endogenous variable to changes
Variance Decomposition of LOGSMALL
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in itself and other endogenous variables, and to evaluate the importance of shocks of different
endogenous variables, the variance decomposition in this study quantifies the shock of endogenous
variables and precisely obtains the contribution of each variable to the effects at different lags.
According to Fig. 3, the effects of the average sales price of commodity houses on the stock
turnover of the main board, SMEB, and GEM in the SZSE increases with the number of lagged
periods. The effect of the average sales price of commodity houses in the lagged period on the average
sales price of commodity houses in the current period decreases gradually. In order to determine the
specific contribution of different variables to the effects, the variance decomposition is tabulated for
analysis in this study.
Table 8 Variance Decomposition Results at a Lag of 6 and 12 Periods

Contribution
at a Lag of 6
Periods

Main Board Stock
Turnover
SMEB Stock
Turnover
GEM Stock
Turnover
Stock Turnover of
the Three Combined
Boards
Average Sales Price
of Commodity
Houses
Main Board Stock
Turnover
SMEB Stock
Turnover
GEM Stock
Turnover
Stock Turnover of
the Three Combined
Boards
Average Sales Price
of Commodity
Houses

Main Board
Stock Turnover

SMEB Stock
Turnover

GEM Stock
Turnover

Stock Turnover
of the Three
Combined Boards

Average
Sales Price of
Commodity
Houses

92.08

54.19

35.72

61.79

3.95

3.07

29.84

20.07

19.96

7.76

2.75

5.39

11.77

4.25

0.17

0.48

0.03

0.97

3.73

0.51

1.62

10.55*

31.48*

10.28*

87.62*

89.96

46.31

26.47

52.96

4.15

4.19

30.98

21.54

22.00

13.22

3.01

5.56

8.95

4.35

0.69

0.47

0.10

0.89

3.24

0.59

2.37

17.05*

42.15*

17.44*

81.34*

Note: * shows that the average sales price of commodity houses has a great effect on the current index

According to Table 8, at a lag of six periods, SMEB stock turnover is mainly influenced by itself,
the main board stock turnover and average sales price of commodity houses, with the contributions
of 29 percent, 54 percent and 10 percent , respectively; GEM stock turnover is mainly influenced
by itself, main board, SMEB stock turnover and average sales price of commodity houses, with
contributions of 11 percent, 35 percent, 20 percent and 31 percent, respectively. At a lag of 12 periods,
SMEB stock turnover is mainly influenced by itself, main board stock turnover and average sales
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price of commodity houses, with contributions of 30 percent, 46 percent and 17 percent, respectively;
GEM stock turnover is mainly influenced by main board, SMEB stock turnover and average sales
price of commodity houses, with contributions of 26 percent, 21 percent and 42 percent, respectively.
In summary, the average sales price of commodity houses at lags of six and 12 periods has
a greater effect on the SMEB and GEM stock turnover in the current period, and this effect also
intensifies with an increase of the lagged period. The variance decomposition indicates that the real
estate market has a positive effect on the stock market.

Conclusions and Suggestions
Conclusions
In this study, the monthly data of the average sales price of commodity houses and stock turnover
in the Shenzhen Stock Exchange from January 2016 to December 2020 were selected to establish a
VAR model, and an empirical analysis was made using the Granger causality test, impulse response
and variance decomposition, and the correlation between the stock market and the real estate market
was investigated. We found that there is a significant positive correlation between the stock market
and the real estate market. We also found that the real estate market price is the one-way Granger
cause for the stock market turnover, and the average sales price of commodity houses in the lagged
period has a significant positive effect on the SME and GEM stock turnover in the Shenzhen Stock
Exchange; but conversely, this positive effect is not significant.
According to the wealth effect and household asset allocation theory, the rise in housing prices
promotes wealth growth, and the wealth growth contributes to residents’ investments in the stock
market. When real estate prices rise, investors believe that future real estate prices will also rise, so
they have the expectation of wealth growth and thus increase their investments in the stock market.
Due to the large proportion of small and medium-sized investors in the SZSE, short holding periods,
poor financial literacy, obvious speculative mentalities, and irrational factors account for a large part
of their investment behavior when part of their funds flow into the stock market. They profit from
short-term bid-ask spreads, rather than long-term holdings and regular dividends because they are
optimistic about the growth prospects. Therefore, they mostly choose stocks listed on the GEM and
SMEB. These stocks have greater volatility that can satisfy the speculative mindset of investors and
fulfill their expectations.
Based on theoretical and empirical studies, housing prices in the lagged period can affect the stock
turnover in the current period. Housing price fluctuations are one of the effective signals of China’s
economic fluctuations, and the housing prices in the lagged period can also predict the fluctuations of
China’s financial markets. The results show that when housing prices fluctuate, money flow changes
and positively affects the stock market. However, the transmission of this effect is time-dependent,
with the effect reaching its strongest level after approximately one quarter and then slowly weakening.
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This suggests that the lag effect is manifested in the fact that it takes some time for the effect of the
housing price fluctuation to be reflected in the stock market.
The real estate market has played an indispensable role in the national economy. Based on the
contribution of real estate to GDP, China’s macroeconomic development is inseparable from the
support of the real estate markets. The rise in housing prices provides a good reserve of wealth for
China’s capital markets and facilitates the transition from direct finance to indirect finance in China.
The rise in housing prices will also have a positive impact on the consumption of urban residents
through the wealth effect.
Suggestions
Our study and analysis of the correlation between the two markets are not only beneficial for
individual investors to build an effective asset portfolio and make a reasonable allocation of assets but
also for the government to formulate relevant economic policies. In this way, financial risks and real
estate bubbles can be controlled, and the national economy can be stimulated.
Suggestions for the development of the real estate market.
At present, there are still some serious problems in China’s real estate industry, which affects its
stock market and even its national economy. Therefore, strong macro regulations should be adopted
for the real estate markets.
First, the government should formulate policies and measures according to local conditions. With
the intensification of urbanization, there is still a greater demand for real estate. Due to differences
in economy, geography and population, the real estate demand varies from city to city. Furthermore,
the government should give monetary and credit support to people with immediate real estate needs
and set long-term effective macro policies by focusing on areas such as urbanization construction.
In addition, the government should formulate reasonable purchase restriction policies for the real
estate market and treat real estate more as fixed assets, thereby reducing “housing speculation” and
minimizing the housing problems.
Second, the government should establish and improve the housing security system that
incorporates affordable housing, low-cost housing and public rental housing to provide effective
housing security for the people. Also, the government may effectively flow the accumulated funds in
real estate to other areas for increased investment returns. With a sound housing security system, the
people with real estate can live in a more secure manner, and the people without any real estate may
afford their own houses.
Suggestions for the development of the stock market.
Studies have found that the stock market can have an impact on the real estate market, and the
money flow in the stock market can also affect the real economy. Therefore, it is necessary to promote
the national economy by improving the stock market.
First, the competent departments should establish sound laws and regulations. For listed
companies on different boards, the competent departments should tighten listing rules and conditions,
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monitor the growth of listed companies in real time, improve their quality, and resolutely crack down
on telling lies and making false accounts; build a perfect delisting system, so that listed companies
may have a sense of crisis in their business process; strengthen the sense of responsibility of issuers
and intermediaries, and effectively protect small and medium-sized entrepreneurs.
Second, the government should strengthen the education of small and medium investors. Since
individual investors are the majority in the securities market and have poor financial awareness, there
is a need to enhance the education for small and medium-sized investors, to encourage them to invest
more rationally and build a reasonable portfolio of assets. Besides, investors should be encouraged
to know about the culture and operations of the companies they invest in, so that their sense of
responsibility as “shareholders” is increased, and long-term returns are valued over short-term
speculation.
Suggestions for the Development of the Two Markets.
According to the results of our analysis and the result of our VAR model, there is a significant
positive correlation between the real estate market and the stock market. Therefore, the linkage
between the two markets should be considered in macro regulations, and the impact on the other
market should be considered when regulating the other.
First, government regulation tools should be diversified. At present, the Chinese government
mainly regulates real estate in terms of price and demand. According to the different regions, the
government should fully consider the influence factors of the real estate market price changes on the
stock market and balance the development of the stock market and the real estate market through
diversified ways and channels, instead of viewing stocks and real estate as unrelated commodities.
Second, investors should exercise prudent judgment in establishing reasonable portfolios of assets.
Small and medium-sized investors, who are the majority of investors, prefer speculation due to their
inadequate financial literacy. To relieve this issue, it is necessary to build reasonable portfolios for
maintaining a stable stock market and increasing investor returns. As investment products, both real
estate and stocks should be understood for their correlation for reasonable allocation of assets and
maximized investor returns.
Finally, investor channels should be broadened. Investors should not limit themselves to the two
markets when investing their surplus funds. This is because the correlation between the two markets
can lead to risk pooling and the formation of bubbles. Therefore, an increase of investment products
can effectively disperse risks, increase their own benefits, and boost the national economy, thereby
enhancing the stability of the national financial markets and avoiding financial crises.
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